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(54) MANAGEMENT METHOD FOR MANUFACTURE PROCESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a management 
method capable of accurately judging any abnormal state 
in a manufacture process. 

SOLUTION: In this management method, the data of a 
plurality of manufacture management parameters under 
the normal state of a manufacture process are sampled 
so that first sampling data can be prepared, and a 
Mahalanobis space for the respective manufacture 
management parameters is prepared based on the first 
sampling data, and the data of those manufacture 
management parameters at the time of operating the 
manufacture process are sampled in a prescribed cycle 
so that second sampling data can be prepared. Then, a 
Mahalanobis distance is calculated from the Mahalanobis 
space and the second sampling data, and the 
Mahalanobis distance is compared with a prescribed 
value so that whether or not the manufacture process is 
an abnormal state can be judged. 
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(57) [gift] 

srFCcteitstBKoKaMra/^ *£-y> 
7* y > ^ o xm i ©if - > 7' y > ^-r- ■ > * **« l . i 
©■y->-/ >; > iff - ${ci^^r»t©iSf 1^5 * 

-f*!)w5 ^ tf X3aBI4flP(RL. $S3tXfl©fISf|P# 

ffl-cy > -? y > ^ l ran 2 ©d- > -/ u > f r - % &mi>H 
U y b*x^r B 1fcJ:D i H2©tf->-7'y 





(2) 

1 

ictovf s mwiomm^m^ ? * - $ © * *if >:/ y 
mew i ©if >:/y >^r- *«:ii^c4riHBj*»©R 

y - *?<d?-$ zmfeomnw y > 9 u , m 2 © 

fiufSv;^ y b x^Mte <£ WtuEfg 2 ©If* > 7° y > 10 

stria v ^ ^ y b x t Bf je« £ & c <t &e <t 

«jtII©fe«)(Dfim 
[f»*3S2 ] fSflBVM^ y trx^lBtt, Sufaig?&©if 

*#«it"4«|5KiI 1 K4B©IJ3gxa©fctf>©«a* 

fct, 20 
SJIBvm^ y fcTXE«©imj», 

wisaaft©«js^i^^^ - *»©we£&«*>&* m 
iB«Sxg^^^^Syia*^cDXfMcDfflrfas^il^^ 

fflStlifiWRtt, P-Wx»;r*-; h?-£*JliftO 

* v b Lxmwcoir-^ *>T9 -fex m&ct & c 
t*mmtirz>m^m 1 E*©«^a©fc»©«i# 

t w*3S 5 ] «»©xe**o »jBxa<DiE*ttJ»T 

>^u *i<Dif>^y>^f t -**tWiu, 

Mian i ©if > -7° y > ^-r- £ fcK^TWE*«©R 

«nESBftxa©aoftB$(cfc w * WE««©»iWf s> * ^ 
^^#©^--jf*»f3e<DjBj(rcif>^y>yL, iS2© 40 
if >7°y > ^t*~- £ u , 
in a ^ y b'x^itjtej: omia^2 ©if > ^ y > ^-r 

- ^^6S 1 ©v^s y txB«*IWJU % 
SJEIBR©IKfi«ii^7 pf-*©**>6fiE«©Jfi6«^ 
^y -jr^-^WiffifltL. 

WEv^ y t^ffiMteJ: WdrEffiK©^^*/^^^ - 

Mien 1 © v ^ ^ y b x sgSi&c*f -r £ WIB® 2 © ^ ^ ^ 
y bfXSB«l©^fitfi^6, OTE«JfiXBK:*jW4«E« 

«©ia* h*n©a«««K:»-r & iis^fltf & 50 
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2 

c t*mmt~? s«jsxa©fca>©«ffi*fe 

[1*3^39 6 ] «WEi(Jtia©fc»©«l*ftK: <£ 0 

B8R©1f - ^*67^ x Fftg T >g> C £ ^ » ft i f ^> 
HM&gi 5 E3tt©«BSxa©fca)©«l*j* . 

[it 7 ] t»»©xs*ft tf «jaxa©«»©«jt 

^a^ 6c 7 y - ^©llffir- ^fed: oWIBaSf*- ^©1* 

mmmm-r- $ ©«F««HrtrsL«*»^ u , 
WESU»«cai-^i»r fjia«^©MB^n^ 9 v y - #s© 

«rE*Btxa©a«6WF«:*j w 5 MiBiti&©M^^a^ ^ 

y - 5? © -r - £ *Bf 3£©« WTtf > ^ y > ^ U , If > :/ 

*)>9y £ ~ zzmmu, 

mria 7/a ?gra *5 <*: wwiaif > ^ y > y f 8 - ^ 

5-v^^yb'XgBgl^fftBL,, 

Mia v ^ ^ y b x gg« <h Bff ffitt i %l\Mt hct^cx 

0 , «rE«3fixa©a*««<fc ©*n***ee-r ^ci 

*«f« i T 4«jftia©fc»©«»&& 
[1#*XB 8 ] hUE^^^ y t' xSIlt ttB*«[©1f 
y > y^- ^ ©f BUBff 2W©3Mt?!IK: <fc 0 c <b 
-T ^l»*^S 7 fBtg©t83SXfI©fc^©^S77 

So 

fuE^^ ^ y trxffiiit©»ffla, Miaaa©$?^©Ji^ 0 
^y - #»c«E^ ^ y t^x^m©TOffiK:S*'r 4* 

mmmmcDmmmm^ 5 y - ^ momsKmt^ e> , w 
BKjfixafc*j»st(fE : ii»©xa*ti*h©t!rE»* 

7 Ett©«ima©fc«>©«i#&, 
[li^Ji 1 0 ] wE«jsxa©fe«>©«ffi*ffitc J: 0 
misn-sflwitta:, 

^r©if - 5 r # -fe x ojsitc-r a c t *mW( t ir & m 

7 E*©i«jtxa©fc«>©«a*fe6o 
[it*jM 1 1 ] «»©xa**tf«jsxa©a»©« 

WEffiffl?* - ^ ©fr*«Hrtra»*«* u , 
tuiasL^^s^^T wetm©Kwra^ ^ ^ - *»© 

swBmxg©a»«Fcc*jo-tswEa«[©»is«a^-^ 

y - 5? © »r - ^ SrBf 5E©JB»t?1f > If > ^° 
y >9 J F-~ U 

^7 y b 1 x^fe <fc O'SulBlf > ^ y > ^-r- 5? *=» 
e>0 1 ©v^7 y bxni^fflu 



(3) 

3 

fjIBm 1 5 J t^^BESiCCjtt-r 2 ©v^ ^ 
x b X SBi£©^f±fi#> <3 , WERJtxeiC *$ W S to 1 a« 

1 2 ] «rBRSftIS©*:»©Wi*ffi«: J: 0 
SJi $ *i 51f * - # 1; r * » h ? - # 10 
LT*x h:a>tf*-*te«#3ft4 4i*>K:* OF 

Ci%»«frSI»*JBl 2f3«£©$^XfI©/c&©t ; 

ffi^ti-ejve-^ y >?*u 

WKWfttfllKc * & X«*j J: ft«|$©X?I« cc , « 

wiB»iSxficc tet-t 5 WfiaaBftoxa* n-enotnaft 

EHK ^ CCJCS D X. Mm?'* * Xg(0«5feJIRtt **B5E 
TS C i*^4T *»BfiXS©yt«)(D«iffi^S. 

[it*ii 1 4 ] «riB«Btxs©?t«)©«a*stc <fc 5 

LT*X hrJ^tra-^^fiBffStiSiifetC, -f>h 

5 * v h */r u r - > 6 r * -fe x pit b cc-r & 
c 4 4 *r &nt #:« 1 3 mm<Dmm:m<Dtc&><DW 

[»WCD»fflftttW] 30 
[0001] 

mmomr^wM^m ^mmu, «jtxa©fc»© 

«a*ffiCc|WL/. Wc, (WP) , f-x 

r^n-fex (TP) , ffiirc (AP) ft^tf* 

[0 00 2 ] 

[«<dr«] se*. HKWSc«jfixertt, mmw 

©«®g (HA. Ifi, y-y-gs) &c<££ii* 

4?f5 4l^«31*ffi36SJ*fflSnT^4. S/c, S^Ji 40 

£ &cK-^Tffr£ $ tlfc ^ V ^ifKM^ LAN ( Lo 
cal Area Network) g KflWCCffi^f 4 4 ^ 5 

«BI^^A#s««Snn*4 B JW*Wftr«5M3SB4U 

[0 0 0 3 ] 

a . 8BK©BOT*» 6 ft: S«Jtxa©KIHJJOf±»'* »> Sffl 

b . §M5iX*I©x y r»ttt»* 5 

c . Eiffl^ j. y r © x tr- f®ii 

e. h^^;^^>^^>XCDtta!Eg 0 50 



mm 2 0 0 2 - 3 1 8 6 1 7 

4 

[0 0 04] — # % v^d^ft:^7C^ra«?«T 

WW) ©f**w«c i ^cisv^^y bx^st#*ra 
^ «a ^xfA #t»w#«: <t o am s nr 4 < t$n 2 

000-1 1 4 1 3 0). uWft^^TC^KIJWSf 
(^SaUB*f) Kitt, ^^^xtxggii kSPffi, 
-fXccWBESIW. «JW»«. «5*-Ftt, a-^'JyF 

[0 0 0 5] 

Ml) *-rscitt#^»(cHlt , C4 4<tfeK:, 
[0 0 0 6] §6tc, S-^iMlia (^^-rf-*) S 

[0007] ffistt mm, %.mmm 
ft:©*, mMMu^om&tjico^t^^^m^Mit^co 

[0 0 0 8 ] *£M9<D3fttt, RJSXS^ftoaWSEW 

*$ j: vmrnts* ^ a *aet-r £ c 4 cc * ^> . 

[0 0 0 9 ] 

WDJM **t*«Jfixa©iE»5K«TK:*5 w ^>1t^coM 
SffS^N" 9 — %<Df~- % > ~? V > V L XB 1 ©If 

> y > ^-r- % %mm b . mi <ou- > y y > ^ 

tcS^^ra^©ISJt*S^^^ - ^©v/^ x bx£ 

- £©ir- ^ ^B^S©liS3t? -7* y > ^ M 
2 ©it>^* y > ^ ^tmi 7^7^ trx^lHte 
cfc D^H 2 ©U- > 'J>^f-^^^^7./ b J X SBSI^ 
*ti U VA7/^Xi«i 4 ^i:b^*r & C 4 CC 
cfc 9 , »J6n2g*»««tt-C* S5W5*««5tr S C 4 

*«*4-r*fc©t?*a. 

[0010] 

[^<d»s©^] n 1 (ommm 
m 1 *»w©» 1 ©soBi5»©«i5/^^A**'r 



gr»S 0 *aW0tl^XfA2 0 Bx *X h n 
>fc^~£l, LAN 14, 1Mm<D^r-^AliCJc^m 
^StiTliSo h 3>tTa- £ IB, Sf2a, 2 
b *> 6 A# 5 ft itt»* 0 fWB*«aMMR, »B£§» 3 
a, 3 b^^A^Sn^SIWffR^O^-^^S^^f 1 
(DB) £UT«LT^& 0 XfltfBOU-- 
n'4lt «#SP9, EtBWlO, Jtl£8Pl 1> A*»l 

2 OB, LAN 1 4*/Bt>fc* v htf-^CCJ:*)** h 

IB»Jtt» XS80*««!a*©*». 
J?IJ*>-St4*EP5J3IJ^a— 7rW- (FF : Flow-Fact 
or) <D«|jBPK:H*>S*BW8*ffi^"ra. «3K8(Ctt, f± 

-**sffl* snr 1**0 Him f±»o 

e»g 5 b, xutsij 

& 4 l> »KIB80©ti:» 0 t mm £ ©BB«*^ b r C » * . 

e>*r*" y 6 b. xagij©*» 
? % - 1 mm t <om% it^s. 

[0 0 12]$S«^ S^77 5, 6, 7 8 fc* 

y'k j = (y' k j-m k 
H5 B. iiftf- ^i¥^*^^T*^6tl/cfflMtf^J 

r i • j ©iwn3:-c*s 0 H7«. msmK<omm 

A^fI59ir^^, |8tt, ^v^y kf Xg&iiD 2 

, • j iJjrcKrj . 1 ( i , j = l^P) B* 
-TS; (2) tc<fc0, *y. j 

i ^b~C fflMfl 

^jR*6fflMfr9JRcoaHf2WA, v^yfc* 
X^IHA (3BS2HIA) 4*ft5CiW**, 

If - / < 4 ft <D?St»S|5 9 t^Tfrft S „ 7^7^^ sin A 
r*Sietf?»JACD&tf^JS*a i . j ( i * j = 1 - 
P) Bx X»ffl<D1f-^4rt(DEtK»l OfcttlftStl 

[0017] XflWB©* 
y* P fc»l/r, a (1) *JB^T^fUBI*fT 

i{b;r~£y, . yp B* ISS**. 
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[0013] fl^tCOl^ilSt^o H2 

Bx BBMFffi'^-* - £ir- *S**t1»IJ3EI , ra*, 
A7^-^f-^Y k BPfflfffiEU £nff*>6ttSS 

£ o ^7^-J?f"-^Y k Bv — ©«IB»«:xaiffl(D1?- 
10 -^4^4vX F3>b'.a-^ 1 #»€>flXfl!L/"C*5?K cn 

[0014] v/^ y brxKH«||ctur&HRB. *fv 
^>^y>yf f -*y' i i B 
[0 0 151H3B, if>^V>^-^, ^-^y-* 

20 *^ittwiar*s 8 H4B, «fj5e^-*»** (1 ) 

<BS#cr k trft-So il^L/cit>^U>^f r -^ (y' 
lis —x y ' k ' j \ - \ y' p n ) B, WT^c 
^inS ( 1 ) tc<fc03B|iftSnT^So 
[0016] 
) /a„ (1) 

5, 6, 7^*SM8<tLTffl^$n^o 

30 [0018] ttc^r, jgwWQ^tec^, 0 8 ^irs 

(3) CC<fc0v^^> tTXgggBD 2 ^r*d6S 0 ^^^.y 
b^ffiltD 2 B, X»ffl©tf-^4rt(0iBtt»l OCCft 
tt$n^i<b^0C, Sffi^^^S, 6, 7^ifgM8<hU 
rtB^f^nSo CCC, S(3) tCfcWSy iiyj 
Bx ■9->^" i ;>^f s - *y' 1 x -x y' P oM^itf 
-Jy, , • \ y P #>e>3R#>&*i<5o a i • j 

Bx ^^^tr^ffllfflAOfRWSJSRt?**. 
[0019] y t'^EBStD 2 Bx W&\t J ?-$y 

, , y P i 7a 7 / ^ Fl A fe^flli o 

40 fcjwi^-irwy! 1 x -x yp n tommmm 

I41x 1 tCfiir»fll*^T. -T&to^v VM^ yt'X^flfl 
A^iES^^0^ST'COf r - Jr»tcai^»rf^BES h 
■CC^PSOx "7^7 y hrxffiBSD 2 *«licifi^«£iE» 

[0 0 2 0 ] IW-^t, -?>\^s ^XggiSD 2 
|^3hfcl«**iHAfc^5^*Jtt(l!»l 1 rW^-TS 

50 tictm*. w«b. !fiw«cwi©«wit^i^c 
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[0 0 2 1 ] ^§m<Dm 1 ©*Ml0J»CCj:titf, h 

5? *—JEJBSJ»K:if > »J > y U , * > :/ 'J > y b 
fc^- * ft*OT LT*«ttiB^jE*tt««r*4*5* 

[0 02 2] W2<Z)jgkH$fft 

y^tfrt5J — & J f-itlpb'T?>^y s tr x ^ffl A ft fFiS io 
LX, SgTO^ Wltcfi^^^flStl) c i 

[oo23]i9it biases ftfc&»jMfffl>^ ^ 
- j?^- %<Dmnm i k , ustf i k ©±»«u k 

RfllU k tecfcVTRfllLk fctffKfciKESft* L k ^ I 

[ 0 0 2 4 ] M 1 0 B, 1MI I k > BH±nMU k *$ 
J:CTFIRttL fc Cca^i^rf^ShfcSUKoaa!^- * 

[ 0 0 2 5 3 H 1 1 l*IH©gacc#5ffiBt*aB<Da bo 

tiOMttolBH i & c b tc J: 0 , »tt<D£jeKi» 

[0 02 6 ] *»W©»2 J:ti«. *x h 
y > # '3 *is»jgflfa>^ - * tf tmBMoWf^ 

(BtI* fflfflfflB) icDSiSS (^7> trxsggf) ft 40 
fijffl L T *fitt8i*saffl««ccifil *R«« <fc S 5* ft 

< eat- sctms. 

[0 0 2 7 ] fp3<D»fe?F^J 

[ 0 0 2 8 ] HI 2 M\ iJ'^^'y >yStiyt«Jt«E^ 50 
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^ y _ # ^ ^ # osrni br - £ cd — , mn tt ^ ^ * - 

[0 02 9 ] -9*>^y ^Sftfc^flM^^-*?* 
(y' i \ y' k , y' P ) *W£itbtc 

Wmitr- flVXfA 2 0 CDtaffiSP 1 0 ^Cffi# 

cneJtawb^-artfBoiaanii b I & 

cD*«g (v/N^y b'XggBI) 3d^^it^Ci« 
KDf -Z^ - 7s 6 If > '/ y > y ^ n 

[0 0 3 0] v^^y txgggSD 2 #fftRe3hfc« 

tit-<xmntmm^titcm^, mn*^*- % 
PhD Aoaewtf*- * ©¥^ccs*^*sEttdi*j(tffl'r 

KSSft^T^C £ 4 0 y - * % 

mu, mi%mm^i\mcmiS£ftz> 0 mi 2 

[0031] accc. KWb^-^oWSKoflKffllicc 
I b 1 *s r 1 j r*5a^c6», 

5?BO*6*f{@l B I *s T2 J t*4il^Citt, 2^ 
W9*o* 9 0 > ^ii^ci »^b 

[0 0 3 2] C(Dt%, WMt?-*B<DimU \ B I 
# r 1 j £(rtt*ft«, £MJaBfc#K3fc»**fc3tt 

aewb^-^Bcojftstfi i b i 
^y - ^ f-^ oiswci^^t -7 A7 y b'x^ra 

(WBJSIH) Aftft«lfc»6«, *ii{b-r-^ttBft 

[0 0 3 3 ] §6tc. gf^A7y-^^, 
3? CD ZfzrV PWiMlC y > i7 § # i±}^ 4 C £ ffioJtiSK & 
4 0 H 1 2CC*(D1f>^3&s^Shri>4. *fc, H^n 
L ft ? »BJa*t W ft »^ L r te n° ^ * - 

[0 0 3 4] *»9li©JW3 (DUiS^SItc j:n«, ^«CD 

«ffi*rft < r «>«*ftxe-t'*«4HPffitc»B L/»«a 
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[0 0 3 5] »4©HSW^« 44^*.*. 

7A7.^ tfxe«t», ffl*<D>^y~*(H<DfBWM«^ [0040]il4^ k = 2©a^#4JB^fc^^ 

^<0^9^-*<Dv^^^^lE(i^<D|»*O»ai, [0 04 1111 5B\ #«T^*«SaM©«Bte*tt 

tIIBM«OS«ffi<Dl»LHi*ffiK:o^r8fil8"rs. a^^y-**ra^^)0Ha*«r>«4 Ut, 111 3 

[0 03 6] W»i^y->*qiiO t &H l 4(cl^#M§ntl^ 0 HS*t/fct>**, WJfi 

PJ^^tx/c^>y;>^r-^ (y* , , y' k , TO^^^»«:IB»«jfel«ffi*«W*C 4 fcpTfcTC& 

... v y ' p ) <o*$iJ>h. qCn (n = 1 , 2, •••) CDffl & Q 

^■a-Cnffl<D^^^-*f f -3«Y k «Wt§ a n= 1 [0 04 2 ] *»IB©*4(0**B««:J:ti«, 

CDi*©«^iiBPiOs — n = 2©4#ffl£-£« b + X?ggt0»tH^fflt.^c^<D^^ X- fiES 

Px (p- l) /210 (J£IT, XiltD r£>£ 0 <Dffl[^t)1iCcJ:€>^^^-^ (fi^tf-*^- jr) £ 

[0 0 3 7 ] n = 2©«^t*nH Xjl«3ffltUO/c2 20 JflfcHU C<2#i^*>ii^y - fctt 4 

ffl©^^y-*-r-drY k (kit 1-P©ffie©2 ^ttftSl^ttaflKKc^BlL/, BJg> v/^ybxgg 

o> txffilB (SK2N) AKifcW&Wtf tut, SSB#Ov^^yb^gBBf^f 

A7/b'X®iMDj *®cS>T#|±l-r-So [0 04 3 ] W5®%H£H£JB 

[0 0 3 8 ] 3Sc»mtfflStlfc, Xi©7^ 7 y bXgg I16tt ^x^n-feXCD&A (S t a r t ) #>6ffl 

StMD, 4SWB#<D-7^^ybXggfiSMDa b 4<DSiti£ « (End) a -4fl*bfcEIH 

- £ OfflHrf £ C 4 **CS S. "T S /ctf>, ±JM? n - Oc*il©Xfift"Rj*&telK 0 381R 

[ 0 0 3 9 ] H 1 3 tt, k = 1 ©M^ii*ffll^c/^ y lT£ 0 *»X«;6*&l>«te«, ftMXfM^£^Xg£ji 

A^y-^Y, cdMS^J:^ v^^y bXSE a^fcaUfc-r*. h n>tr*- 5? 1 Of"- 

BtMDi #WbLfc4^0fc»^ 1f>^y>^r- 6«Bf»*R*K»UX»ffl©1f-^4©E«a51 otcse 

4ry, 47A7./L^SPi (Stt&m) A©TOto, §§~<r& 0 *4^tt. X»ffl1f- 'U©A*» 1 2 *>6BB 

4-TS, ^CD4^, Wtft±i$tl/cVA7 VL^il MSB1 0rt^«»"r*C4*>Plttr**. 

MD, tt*»fc/JvS<tt&. C<D4^, flfc<DA^-rf-* [0 044] B17B. £j^««*#*OfcfeEfcSU' 

tifcMD, -MD P j«a4>*,4SMbu&i>. paooa b»k:#»s*is4 4*>k:* tt»oom ft»o©a 

a h 4(D*«KMD. b -MD j •C*'Tc4*sr*S 0 [0 04 5] 

m^x (tt»os«-ti«>)MR) / (i±m*)&n-<±m*)Tm) • - (4) 

H18». ^j^S4#*0fc/fe^KU^;i/<Dfl6(DtH »"f SC4*sr*4 B fi*Kl/^^tt, 6S»«cfl«S 

^w^tsiwat*^. EHicfew^i*©^^^ n^ii^^ i pwcdtps, i pw©b«, mm<Dm 

P^httdPW: In-Process Wafer) *#*LfcfeCD *#»3&>6i«HUfcfl:l!fe#^> hCCA^^SStlS. ft 

-C*S. I PWtt, «H!BBt«©««dt*7RUTl»*4ffl so Bk#-f>KD»IBB, (4) 4«fflf5. 
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